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BM m ^ 

03-272593 < M^^^^simm-efe ?3 s c^fi^^mvx^BMmm^ 
5:rs 21 1- ^^^is^^tis ^mmi^m:Kiz %is*tf>t>^Ti^ mmmr-^^ 

^nrv^So citie)Oi^ffi{*Af*:ic^"rs^^tti3iibTSv^'eeffl^i^}6Sfe§o 
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( a ) ^mmmtnT ^ d ( ;^ 3f^iS^>KK:«g^bfe3^3li03i^ U 

. (d) 5^^»{c^^ti^T^n->^tts Jims ^^AifmJ5ii^^m,-t73T> a.. 
i:^V^o fct^t^n— ^cDr^D-;^{d:J^2 5:35Da (2 5 0kDa)s 

mnmm&cD^tiittmA 9751) & (490kDa) t?^So 

(e) 5^^)gJlc^*n^T^D-;^{d:s iim^^M^S':?^ (Mw/Mn) ifil. 
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3 

(d) ^ (e) im (f ) :^®J1®K:J;Ds ^imi^r^h^i?&\:>Wmt 

BM^^^(D—mh\^x^ :^^p-;^^SKhbTs t^ut.^^-'H (a 
my 1 o sue ras e^ EC 2. 4. 1. 4) ^i^m^'^^:^^t^^^ 
I^s AMSU^ilB&-r) o AMSUmxm^ti^a-1, 4~ir)Vij>}i±iSM'^ 
mx^^o li5Jg{c:)|gl^^nfeT^DX^5'^— ^f§MV^TM3it^tl^a- 1,4- 
^>';i/*>l?feoT%s ^^aJiS, 9 4 IDa-e^^Jilg^^nrVN?) (Mon 
talke)sFEBS Letters 4 7 Is ||2 1 9 — 2 2 3M ( 2 0 0 
0¥) ) o 

1, 4-^;i/:i3>AsW^nfefcbT*s ±M(D^'^{z^(D^^i^^^mU.WC=^}s.D 



wo 2005/010093 PCT/JP2004/010149 

4 

hosphorylases EC 2. 4. 1. 1 ; Mits 3^;^3^U ^— If fcV^ 

■If icjo T X ^ p — ;^ U ^ — ^ffl V ^ S c J: t: d; o T >^ ^ D - X e) G - 
(SP-GP^tW*l^) *s$>§ (mats @|^^2f||^WO0 2/0 9 7 1 0 
wo 0 2/0 6 5 0 7-#;l>:7 U y hli^ 1 0 0 kD aW±s 

^fits-^ CMw/Mii) 1. 2 5iikrcomm-^m'rKu-x^mnh-r^s m 

y^^^Ts ^®±s ^^T^P-::^{c{i:fev>^^iimaag® 1 0 0%T^p- 
wo 9 9/0 2 6 0 o-^/"^>7wy hiz^. m-^M^mmBmizm-r ^mM 

tmn^nx^ d ^ ^(on^cDmmtm^iz .tnt^ia© j; ^ % (dx% 
{A) ^immmzmmiyt^i, 4-a-4^';i^;i/ptj>i o osaass (b) 
(A) ii},tm^^mm-mjim^^^-')-^-mm4 o oasasjitTs (c) 

i^?fenrM<bt-§®{c:+^:fezK®Ms (D) 10«MgU~ (A) h (B) ®^«« 
j^J ( (A) + (B) ) ««^fe;Ts (A) t (B) ®7jc:9>««tt#iC 
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C1CDW0 9 9/0 2 6 0 o^i^tm^n^m^m^^^^^x. (a) ©i, 
^>rym. ^m^mms -^^mtaif, ^^^^^^^^j^ 

5 U-CVv:So ^<DZ.htf^^^ ilCDWO 9 9/0 2 6 0 Q-^mm^^Mmm. 

4-^;i/*>i:s liS^^Sa-l, 4 -^7;i/:5!3>® 2|i^&a^ 

T'fe^o *fewo 9 9/0 2 6 0 Q^iztm^Mm^mm^mm-^is^'oWm 

10 -ei±s fi^til 0 0-16 0-C@K:J^^-rsc:^ilc:J;oTfft>nTV^So 



20 lc»-r^cifciciDs l^^^«a-l, 4-^;i/:jS3i-^?S^^^{3>if;Wb-r^ 

Ts ClO<S^Sa-l, 4-^;i/?t7>H:m-^Ji^3?jSl 8 0W±6 2 0*«l?fet) 
25 > CODlS^^«a- 1 , 4 -^;V* >{im-^m^' 6 2 0 feAJi3 7 0 0 Ot^^S-^^ 

±BB^S^^M a - 1 , 4 - XDM^mi^ 1 8 0 5 6 0 ^mx;^ ^ . 
^^"^^Ma- 1,4- Xom^^ifi 680 feiL± 37000 ^mxm^(Otfi 
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6 

±fBi£^fi a - 1 , 4-'!rj]/i3 XD^M^^t^ 1.25 OT"?^ ^(Dim^ 

(DmmtbUfi^. 9 9 : 1-2 5 : 7 5-^$)SfifeM<^3J^#lf ^nSo 
6Dfi«Jtd5v 9 9. : 1-5 0 : 5 Q-e^^fi^tf^W^tl-So ■ : 

■ jiwmm<^(Dmmh\^x:. .±mm^'?&a-i, 4-'^jvi3.>^xrfX^rc:^± 

(Ommitp. 9 9:1-7 5:2 bX^^m^^t^mf^fi^o . 

±l3^Mi^cD^^^b-C> K:jljr-t2;K V7 b >^Jr•fe;^^feiii/- 
A ;^ * T'-fe;^-?^ S CI ii A^^lf ^ ti § o 

^e,tw*^Bj{d:, -tg^^Ma- 1, 4-^^;i/*>:i3J:t;f/'*fc{i^®f^l|i^i:> 

iii:0>^fia--i, 4-^;l/3^7>:j3<J:rJf/*fc^±^cD^^tl2l^ ^-^m-T^m^m 
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^M-r^T)\/i^ Ui4©^g#:^s it^^t-^CJitci; DyMb^-^i^Xj^-fe^^f-Sx 
. 4-^^;v:*7>ld:M-^Jg:&s6 2 0feiL±3 7 0 0 0^m-^^t>X^=?'m.'^:^ifil . 2 

5^^;T■??$)S®iW*bv.^o .. 

1 8 0J-:;l±5 6 0^i|-efeoT^^«^^;?)Sl . 2 5Ji;Tt?^Ds :fea;tm^^ 
Sa- 1 , 4^^Vl/:^>{d:s fi^S>?^6 8 0i-:;l±3 7 0 0 (^^mx-^^X^^m 

±H3«^^t:;^^^;I^5V^Ts a-l, 4-^;V;b>"(^fPt)CDf^0>fjSs 
^lif^mmtifis 9 9:1-2 5:7 5T-fe§®35j5«^* bV>o 

mm^^Mr^mmitt^^ 99:1-50:5 0T'fe^^D^Sc);D^sbv^o 
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8 

(DWlM^^^^\1r^mmtifis 9 9:1-75:2 b-^%^(Difm^zU%\^\^o 
{i:j;t)s ltf^^«a-l, 4-^;i/5!3>^g?g^^^aicy;Hbt-^ci^3!jsirtgh:Q: 

m 1 {is *5^Bjisffl ^ d J: As-^ t ^^m^mm.o^ms^m'^^^^o ■ 

Mw^Mn) -e^to^n^o ^©iiitS^^^b-^i^CD^M^^® 
i(ii£^®Jg*i-efeSo ^fi*s^^l3#-:feli5^9^b-^-efen{iMw/Mntt 
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9 

mums mmmM^ ^)w>-h. ^^^^^mmmfs^i^ffimf^n^o 

* >CD«-^JIt{d:s 6 8 0 J^± 3 7 0 0 0 ?|5ST'fe §0>fjs J; t> b Wo <fc D 

a-1, 4-^;^^J>>fefflv^?>^^llc<fcoT^ tg'^l::<fc?>^Mtt43J:m#^n2> 
lucan phosphorylase^ EC 2. 4. 1. 1 ; M Jt^y^ 
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1^ GP^S^V^^) T^Sc GP^{is M3P4-e^SG-l-P*sii5ffi-efe2>fe«?)> 
-1,4- :J^;^=r >> K?^^(D5^"^M^^^$-&§ t <fc D 1 0 0 %itM© a - 

;^7tN:;^/J% i; "If (sucrose ph o s pho r y 1 a s Sv EC 
.2. 4. 1. 7) ^i^;v:^>!j^;^3i^U^— lfi:3£l^^tc:f^ffl^-&:5cii:lc:J:o-t: 
a-1, 4-i7;i/:i3>^#^'^^-rs;5^S a«s SP-GPS^;v>^) -efe^So 
SP-GP?fe{±. GP^hlBl^l 0 0%jfim®a- 1, 4-'^)Vtiy(D^^m^ 
g S lew bTM5ti? § § c: i: (cip^^ ^iffi:^;^ d - ^JM^lst ifT.S ci -e.^ 

MJt^i;^ ^^«fct)ffi<-e^5^:v^af|jJ^^J&•r^o sp-GP^sidi^^^s-ST?^ 

^•T?^^o SP-GPife0^i^fi«]:fe^^^^{d:s «»J^^x ffll^^H^WO O 2/ 
0 9 7 1 0 7-^;^>yu^y hizmm^tl^o 2^^B^-efflV>e>n?>^^^«©a- 

:t-:^s ^;i/h-\=^-9-;t— *fe(i:7'^D-X (a-1, 4-^;V:;b» JfetT, 

±IB®AMSU^S%^ l^^?&ffiV>fea- 1, 4-^7;i/5b>'^^^-e{ife 
nibfi^a-l, A-^My\±. ®i6TiSfi-^Jg (I^J 9 kD aTl^il) 
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±iBG Fm^^x^/t.tc\± s p - G-pm^um \yxmm^^^fitzn^&(D 

( 1 ) ^m-^^^t^m^^ {Mw/Unifi 1 . 1 OT) ; 

(2) m^v¥^mm(i^mm'r^^hi:i^^xiiiM<Dm^m erne o-^ms i o 

0 0) (O^CDifim^ti^ ; 

(4) ^mmmtnmiz^jvzi'-:;x.m&(D^'^m^^tix^\)^ a-i, 4-^ 

:*:^B^t;i43lt ^i&'^m a ^ 1 , 4 - > h UTs M^Jgj?^ 1 8 0 m± 6 
2 05|5Mt?$)^a- 1 , 4-<7;v>t3>5£fflV^?)o 1, 4-^;i'5!3> 

©a-^mjis 1 8 0U±5 6 0*^-^^:5©*sj:D^ff*bV^o J: t) 
S^Mtl^^l^t- S CI 3f^-e § S 30* e> ^ S o 

. * fes ^^M^^rpl* 1.25 &.-rx$>^<Dtm^ bV^o a - 1 , 4 - > 

<Dmmzm\^^^ !Lti^x% ^^<Dmm-^^^\iz j: oTf^Mi- ^^tt^x^^o 

m^i£±mGFm^^UX^tc^SF-GFmiZ^^X. a-l, 4-^;i/* 

> ^mm^mr ^m^s mm f ^mmom^M^ s ^mm^i'^^^^ ^^hk 
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mk\z^\^X^^ :^^bfea-l, 4-^;i/*>MS^^«a- 1, 4-^;i/>?j 
^•tr^^Si^ms ;^^«^liR/;&?^4'-e^^fc^-rSo — ;£^!KU:fea-l, 4-^ 
;i/*>;{^^^«a-l, 4-^;i/*>-Cfe:|)^ms :^^tl«^^?S4'•t?qr^ 
<bbfe*^"^S)2.o ^^&oT^ «-^Jit®M:feSa- 1, 4-^;i/:j!3>^^^fc:^M 

• 1 0 O kDa) mt^^&^o ^^^^&r^mmis^hT^ u-7.-^^mt^^^ 
Cinf)®ii5^^ga-1, 4.-^^;i/*>:fej:tJf^£ta^«a- 1, 4-t^;V5!7> 

«cf^lf|i®0!liibTa:s j::;^7^;Hbs J^-7^;Wb:fe <fctJ^=tg**We>n?>o 

:x.7.v'MmM mxu. WMi^'m. mum. mmm. ^v'>%fz.\±m,(D:x.-:^ 

-fbj^J m^\^s /^D^>'^b7^;l/^;K ^SiiS^-M-^ci^ij:: 
J:o"r=fTt>nfiSo ii©j;-5^:t-7^;Hb{c:J;^Ts ^?!);liis 

Ig^lis m^\^^ a-1, 4-^J^;i/:i!3>^s ^H^J (7fc;v-7i;x j^tr^nn 
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13 

-C^^o ^^®#t4fcJiBDTc:ine)CD'fb^<^Ufea-l, 4-^;V:«J>5S^ 

iR-r2)^ i;3?^T-^€)o • • • . ■ ■ 

■ ^mM<o^mm^±s. m^^Aa- 1,4- ^^;vpt3 >*5j:z;?/t 

^^Ma-l, 4~y;V:!b>*5J:t>V*fe{«®i«^^^^-rSiii:{3j;^T.. 

m^mt^ 6 2 0 BU^CD a - 1 , 4 - >s "Tifefc t. •t'^O^^acD a - 
1, 4-^^;i/:*j>tt; #3&-e%y;vfbU ^Mti3?^^#e>tiSc:i::f^s ^Js^B^^e, 

a-l, 4-^^;v*>43J:tJ«/*fc(±^®l^!^s %^^l?^)«J:v>o 

'e^;ttis «'^iS;?^3m±N Aimx±.s ^WMk^L. 65@feil±> 7®JU±s 
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mifi 1 m^(Di&^m.a- 1,4- >:j3 J: tj?/^ tzki:^<Dim<^^^tim 

ity:s 9 9 : 1~2 5 : 7 5-e$>S6Di^i?* UVNo m^Ma-l, 

4-y)\y^>(Ditmtm<tj^^tmmm&ifi±t^^. mma^^m^itj:;^;; ei® 

V^o *fefg^T»Q! - 1,4- >©lt^y&s 7 5 %J^^l±T"(i^Mi^O^Jg^ 

Ma- 1 , 4^if)vti>^^x]^y^tcit^<Dmmmtn^i^&a- 1 , 4 

:«3>43<3:tJf/^fetd:^®f^i^i:cD«jlJt{±x 9 9 : l..'-5 Q : 5 0"e^S©*s 
<fcD«^^b<s 9 9 : 1-7 5 : 2 5-efeS(D*s^ UV^o 

mk mmu mmn. mmMs ^mr^v^-mf^mif^n^o iicDx^is^mm 
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mam^-t-^s wm^-t>s mm-('t>. v> 
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J:t;«X*fel±-^<D<^^*3<kt5®^«a- 1, 4-^;i/*>:j3J:tjf/*feii^ 

cDf^ffttJ<DM;&^^tp^S#:<&siM-r^o c©m#:©iiMBtlo7 0~1 5 0°Ct;i.Sll 

t fe {^^©f^lftti^'^tf Mf^&^^fait- S c Id J; o Ts -^Mti^ -e- ^dLi^x^ 
5o ^J;t{^a - 1, 4-^7;i/^7>^^tf?^i|:>{)S7 0 — 15 0'<iX$>^m^\±s 0 

:^mm<D^m(omm:H^(m<omthx. is^^«a-i, 4-^;i/*>j3 
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aa-1, 4-i?";i/3b>43J:U^f£^^aa-l, 4 --^5^;i/3J7>^^tf^S<*:fc; 
T>^=L^A^ TK^'fb* U -i^As R^:^hU«>A. R^^iue/A. mBjii^M^h . 

ue'A. j^^m:^3;v5>'e7A, i^^:^^^;'^7A^cif^^sw^n§o T;v*utt^s 

%(DX}i±mwm^^. mm^ mm. mm. ^^^m. mm., mm. ^3:.>m. 
i^fcL\±^<ommm}Lm^m.a. -1,4 y^^xj^/i^fdi^^(D\mtm^ 
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18 

ffll\^ti§o cne>OS^3t:;&^l3j3V>T{is fflv^^ti^l^^^aa-l , .4--^5^• 
. ^fnt^<Dmm<^<Dmmit\ii. ±mtmuitZs 99:1-^25:7 s-^^^so^s 

bv^o ^tS'^aa - 1,4- VJl^i] zk^tt*sii5 < ^ ^JVibizmmt^if^ 
tf^^o b:^b^d5^^^^jct- 1 , 4-^;i/:5b>*^?,t#e)tifef!feMtJi^v ^lit 

•^mm:mzmnx\^\:ho ^15. i&^=fm.a-i, 4-i^;u>b>{i. j^gte3«<s 

-1, 4-^;i/:«3>i:®^S«^fia- 1, 4-^)\/ij>t.^^M<Dm^X-:rvi^ ^ 

>:fe.kt;«/tfeid:^0f^i^i:s <£^^fia-l, 4-^;i/*>:t5J:tJf/^fe{i 
^(Omm^iKDmmiWi^. ^g^^b<tt99 : 1-25 : 7 5-C*fe?)o UllXs M 
^^«a-l, 4-^;V:*r>®i:bW^V^{air^ RMtl®^J^^miJi14;?P'lS < 5& 

fa<«ct)N %5V>%®i:;feSo i£i9^«a- 1, 4 -^;l':^7>®miP«<&ii-^■r 
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(OmM^h(DmA\t^^ 9 9 : 1^5 0 : 5 Ol?fe§©35>sj; ?)^g^^b<s 9 9 : 
1-7 5 : 2 5-t?fe:5®*s$e>lc:^^*bV>o 

5 §o ^p-rs^lSaDTJi^ mt^«)^3{Pb«>a-l» 4-^;i/*>ai?B^bT 
10 *>^V^o 

■< Y^-^V^ feeing. ^> T^:^^U-As ©m. 

mm.'h^'^m^hii^. Bk^^ mm. m^. ^i^vm. mmti^}f:<Dmm^. fesv^ 
^•r -g) ^ {3 cfc o TS^^ ti s o 
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e^-h)t^:ftfi5. mmmi^shtiii^) t^mif^n^o 
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^mmmrx(D&^m^t^^\^^o ^'^mmmx^\:^n^^m^mi^%^ 
±xi^y). AmRv^^mmmiznvx^±^m¥mzm^o :^mm^mmi±<- 

mn^mm^^mm-r^^tifix^^o 

• rc^mmm-^i3^}f(D^ mizMvx^^^x;it>\)mmm^m\if^:itt^tij'^Mm 
m^'^^TLA.xn^^mmxn^i n-^ u-^*^ ( 2 ) ^fp^^xmfpm.ih^ 

m.m^if<D<t^m:^^. ^^XJf (3) ^mxm^^tltz:t:y(,:3o^XJ^;^:^m<Dit3y 
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BufB*r-fe;i/a:. mxit. xnisss Esm^Ss mm^^us ms^ mm. am- 

^^±-^y^j]yt^mmmsh^mmmPaizmm^ti:i>m^i±. m^(D^mms ^i^n 
20 (Dmmmz ^ ^mpi^(Dmnffi± < < xmz^±-^i^:ho ufe^fp^oTs ^js^i^bj© 

m^<Dmmzmmx^^%(Dx^-ox. mm^mmmts ^mmm^ntzmi'^ 
Mit. m^<Dmmm(Dmizift-:&u mm(omm^m±t^tcib<Dm^m±nk m 
u^mi\^xumir^rzisb<D^m.ms ^m^'^m'^^if(Dmmizmm vxAtM 
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xn^fi^m^m^mm^imiSiumiy- h x^m.-r^-^ i: jz: j; t) r^j-^i^— 

)vmt\^xmmzmm^tix ^ j;v>o 
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■:^^s streptococcus mutansS^:?^ ^ n — 4^;^ yt^V^ —^(DMM':^^s a - I, 

4-^M>(D)s^m (%) (Dmn:^Wis a«¥±9^^« (mw) ;Rtj«i&^±D^Ts 

(Mn) (Dm^:^m±. ^NpII 2002-34545 8 ■^©tB«^:: J: »P ^^©:«r^fc: 

^ bfe > >^ 1 N7ki^'^b:^ hue? at^^^c^^^ 3i^^«(Dm^-t?4'ia 

b<{±s *^Ai:bTShodex SB8 0 6M-HQ (BgjftimxSSi) ^m\\ 
*fem^2lbTtt#^je^mt:^m^ (DAWN-DSPs Wyatt Tech 
no l.ogy^±M) ^^U^smm^Wr (Shod ex RI-7 ls Bgm«X.. • 

^»fV7h«>3i7' (^ffiiSASTRA. Wyatt T e c hn o 1 o g ytt 

m¥±9iS^fi^^K>feo • • ...... 

4 mm®^§^<Dg£®^M-^ 2 6 ffi^tJSJS 5 5 %(DmMmmmz 1 bfe 

AGS-H) {c$>e)*^b«)JP55^^i|iJ^bfelSi^M-^s ^t>¥TO®Edsi 0 OmmKiJS: 
SJ;-5l-®^U 1 Omm/min®3ifit"e?!fe®f*rs*T-§l5iofco #^>^-lc:ov> 
T52|s;oi£m^ll<fe¥±^U ^t*>^l*iei5T-«fifbfei^{i|^^bfeo §l5i^Jga: 

mmmcD^m^y jvj^cDmmmxm^xMtco ^tzwmt^ mmmcom-^^ 
^ibtco '^yy^'^^>h<D^m^%y^)]/Ahmm(D:^mxmMvtzo tzie. 

bi#t.^^l^llltt 2 0 mmX^ 1 0 ^IcoiSi^sg^^spt^ bfeo 

>'N-h**r-fe;VOffi^i^ld:OTO^^Tfi^ofeo (FUDOHRT- 
2 0 0 2D • D) ®lm^±^c:^ mmm2 O 0M(£^mil)<£5S%bfc^N- K>f7 
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^^6 0 mm/minCD3i^-t? 3 mm±#$>&TJffiliU HWT^-^feo C^tiS 5 
o § 5 I^CD * r -fe ;i/ b o 

Qmm^)>m^Wi (pH7.0) ^ 1 0 SmmJ^^^o-:;^, Rxm^(Omt(0 
x';Vh:;d-yrf)|t^g^ (8 8 0, 14 9, 1 3 2, 8.8, 4. 1 mg/U y b 

If ( 1 ^-tst/m 1) Streptococcus mutansfe^feX ^ D — ;^5JnX3^ U ^— 
-If (l^^i/ml) <femT3 7-C-ei 6^mSU ^^SS^T^x :^b}fea 
-l,4-iJ^;V*>CDJR^ (%) , mS¥*^^?M (Mw) ^^Xf^'J-m^^ 
(Mw/Ifa) ^^^bfeo =&iS^STf3®^ll-^-ro • . : 

tgi^Jt^^'fh$-i:?>Cli:lc:J;t)^ Mwl 1.0 ~ 7 8 0 . 5 kDa^Wa-X, 4 
-^;i/:3b>j{jS^ie)nfeo a- l,4-^;i/*><0^»^^ (Mw/Mh) ttl^"rn^) 
(^T 1.0 5JiiT) o 



mi 





(m g/ U 5^ 

h;v) 




Mv (kDa) 




Mw / Mn 


S^g^J 1 


8 8 0 


9 0.2 


3 0.2 


18 6 


1.03 




14 9 


8 8.1 


10 0.2 


6 19 


1.02 


M?i^J3 


13 2 


8 7.9 


10 8.2 


6 6 8 


1.0 2 


Ii3ii#!l4 1 8.8 


84.0 


7 8 0.5 


48 18 


1.0 1 




4.1 


8 1.7 


14 9 0 


9 19 8 


1.0 1 



m^^Jl:i3<fctmat^J4©«&5l$^«SJf^5 0 : soid^g-a-u cin^isg 



wo 2005/010093 PCT/JP2004/010149 

26 

^Jl) o ^fes M3i^J145J;«ji^?!|3®J|&5l?lcS«i:b-e5 0 : 5 O^Da<£ffiV^ 



^2 













1 : 


^3t0!l4 


5 0 : 5 0 




^^J2 


M3t^J l : 




5 0:50 






^^Jl : 


•M?g«?iJ2 


5 0:50 




Jt!g^«?!)2 






5 0:50 








5 0:50 


e>n-r 










mm^ 


M^^2#3fA 






l:bWJ6 


















::3 — >;^^— 9^ 
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